Measurement of natural remanent magnetization (NRM) of a 15-m interval of nannofossil-chalk cores from DSDP Site 445 revealed the presence of four magnetic-polarity transitions at around 25 Ma. Detailed measurements of NRM variation could be made because of the recovery of unbroken cores.
INTRODUCTION
Studies on the geomagnetic-field reversals have been carried out by a number of investigators (see references). There is no need to emphasize that study of field reversals is important to explanation of the origin of the magnetic field of the earth.
It is well established that deep-sea-sediment cores present a continuous record of the directional fluctuations and polarity changes of the past geomagnetic field. However, the absolute value of the geomagnetic-field intensity is hardly obtainable from the sedimentary cores. This problem usually is overcome by measuring either the Koenigsberger ratio of the natural remanent magnetization (NRM/[initial susceptibility]) or the ratio of NRM to saturation remanent magnetization. Both ideas are based upon the fact that the intensity of remanent magnetization is proportional to the total amount of ferromagnetic minerals and to the intensity of the geomagnetic field at the moment of sedimentation.
During DSDP Leg 58, 892 meters of sediments was penetrated at Site 445, in the southeastern part of the Daito Ridge (25°31.36'N, 133°12.49'E). Below 140 meters sub-bottom, the sedimentary cores consisted mainly of consolidated nannofossil chalks and greenish mudstones. Between 417 and 445 meters sub-bottom, milky-colored, faintly laminated, undisturbed nannofossil chalk cores were recovered with a small number of disordering fractures within a 9-meter-long core. From preliminary NRM measurements, the cores were found to be magnetically stable and applicable to Paleomagnetism studies.
MAGNETIC MINERALS
A concentrate of ferromagnetic minerals was obtained from each of several portions of the cores by means of a hand magnet. The separated magnetic fractions consisted of dark and a few lighter-colored fine grains. High-field-strength (3000 oe) measurements of J s as a function of temperature were made in a vacuum of 10~4 mm Hg; X-ray-diffraction and fluorescence analyses were performed on the magnetic separates to identify the minerals.
For J s measurements, the samples were heated and cooled gradually at a rate of 4 to 5 deg/min. Examples of J s curves are shown in Figure 1 . It is obvious that no drastic change in the ferromagnetic characteristics of the minerals occurred during heating. Curie temperatures are determinable from these curves.
X-ray-diffraction shows lattice parameters of the ferromagnetic minerals of cubic symmetry. In addition, X-ray fluorescence shows that the metallic component of the ferromagnetic minerals is mainly iron and titanium.
The results lead us to the conclusion that the main phase of the ferromagnetic minerals is titanomagnetite, with a low titanium content according to the diagram of Readman and O'Reilly (1972) . Supposing that the ferromagnetic components are in stoichiometry, titanium contents are evaluated as part of a magnetite-ulvospinel solid solution: xFe 2 TiO 4 (1-^6304 (Table 1) . 
AGE AND SEDIMENTATION RATE
Ages of sediment cores were determined by paleontological studies on nannofossils, radiolarians and foraminifers. Plots of absolute ages for Cores 46 and 47 from Site 445 are shown in Figure 2 . It is obvious that there should not be a hiatus in sedimentation processes around 24 to 25 m.y. It is safe to assume therefore that the sedimentation rate for these sections was fairly constant when averaged over a time of 10,000 to 100,000 years. Fluctuation of sedimentation rate over times shorter than 1 m.y. cannot be resolved by existing techniques.
For the present study, about 150 minicores were cut from a 15-meter interval of the cores. The spacing of successive minicores was kept as close as possible to 10 cm. Therefore, assuming a constant sedimentation rate (15 m/m.y.), each minicore of 25-mm diameter and 25-mm height would include a record of the past geo- magnetic field smoothed out over a period of 1,650 years, with an average sampling rate of every 6,600 years. Supposing that the present migration rate of the geomagnetic non-dipolar field has been persistent, the period of 1,650 years is probably long enough to smooth out the wobble of the geomagnetic field.
PALEOMAGNETIC RECORD Paleomagnetism measurements on minicores were carried out by standard techniques. The NRM was measured by a slowly spinning magnetometer connected to a computerized data-processing system. All specimens were demagnetized in an alternating field (AFD) of at least 150 oe peak field strength ( Figure 3) .
As noted earlier, Cores 46 and 47 were so undisturbed mechanically that we were able to obtain not only the inclination but the relative declination values for NRM and AFD. Where a fracture or disordering was found in the core, a discontinuity in the declination of NRM showed up. A correction of the declination is applied in a conventional way for convenience: (1) if the inclination of NRM differs little on opposite sides of a fracture, then the declination is supposed to be equal on opposite sides; (2) if the inclination differs by about 180°, then the declination is supposed to be different by 180°.
Results are shown in Figure 4 , where AFD stands for demagnetization in an alternating field of 150 oe peak field strength. Declination values are only arbitrary (floating scale) and partly rearranged.
Details of field reversal are shown in Figure 5 for three different portions each 100 cm long. All Paleomagnetism values are listed in Table 2 .
CONCLUSION
Cores 46 and 47 consist mainly of nannofossil chalk deposited on a comparatively shallow ocean bottom. They were formed between 24 and 25.5 Ma, and the depositional rate was fairly constant, as indicated by paleontological age determination. Carriers of NRM are mainly titanomagnetite with a low titanium content, resembling the ferromagnetic components of andesitic or rhyolitic rocks.
If a constant depositional rate is assumed between 24 and 25.5 Ma, the time constant of each field reversal observed here is estimated to be less than 6,000 years, about 25,000 years, and 30,000 years (left to right in Figure 5 , respectively). It is also evident that fluctuation of the direction of the regional magnetic field and the change in its field intensity were not identical for each field reversal. This phenomenon is reasonable if nondipolar field components are predominant at the time of field reversal, and if there is decay of the main dipolar field (Cox, 1968; Larson et al., 1971) . However, observation shows that the dipole moment of the earth's magnetic field passed through the same path in two successive field reversals (Bucha, 1970) . In such a case, the main dipole moment does not seem to have decayed when it was switching polarity. It is obvious that the normal polarity lasted much longer than the reversed polarity around 24 Ma, and that the inclination of the normal polarity is much more stable than that of the reversed polarity. This feature supports the statistical argument presented by Wilson et al. (1972) and Dagley et al. (1974) .
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